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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a power tool,
and in particular, relates to a dust collection device.

BACKGROUND

[0002] Existing power tools such as a sander, an abra-
sive belt machine, an angle grinder, and an electric cir-
cular saw may generate a large amount of debris, so
these power tools need to be equipped with a dust col-
lection device for dust removal.

[0003] For a conventional gauze structure used for
dust collection, fine dust may pass through the meshes
of the gauze structure, which consequently leads to an
unsatisfactory collection effect, and cannot effectively
prevent the dust from entering the air.

SUMMARY

[0004] Inorderto solve the shortcomings of the related
art, an object of the present disclosure is to provide a
dust collection device which offers a high dust collecting
efficiency and a superior dust separation effect.

[0005] In order to achieve this object, the present dis-
closure adopts the following technical solution.

[0006] There is provided a dust collection device, in-
cluding: a housing, defining an accommodating chamber
for collecting a dust; an air inlet pipe, configured to guide
an airflow to enter the dust collection device along a first
straight line; a cyclone pipe, extending along a second
straight line, and comprising a first end for the air intake
and a second end for the dust discharge along the second
straight line; an air duct pipe, defining an air duct com-
municating the air inlet pipe with the cyclone pipe; and a
ventilation pipe, arranged at the first end of the cyclone
pipe, and communicated with the cyclone pipe, the ven-
tilation pipe being configured to guide the airflow after
being subjected to dust separation performed by the cy-
clone pipe out of the housing; wherein the housing further
defines an air outlet communicated with the ventilation
pipe or through which the ventilation pipe extends out of
the housing. The second straight line along which the
cyclone pipe extends intersects the first straight line to
form an angle greater than or equal to 25° and less than
or equal to 90°.

[0007] Further, the second straight line direction along
which the cyclone pipe extends and the first straight line
are perpendicular to each other.

[0008] Further, the dust collection device further in-
cludes an air guiding portion, configured to guide the air-
flow from the air duct to enter the cyclone pipe substan-
tially along a direction perpendicular to the second
straight line.

[0009] Further, the housing includes: a first housing
portion, defining the air outlet; and a second housing por-
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tion, detachably connected to the first housing portion;
wherein the accommodating chamber is formed on con-
dition that the second housing portion is joined with the
first housing portion.

[0010] Further, the air inlet pipe, the cyclone pipe, the
air duct pipe and the ventilation pipe are fixedly connect-
ed to the second housing portion.

[0011] Further, the air duct pipe at least partially ex-
tends along a direction obliquely intersects the second
straight line.

[0012] Further, the air duct pipe includes a third end
connected to the airinlet pipe and a fourth end connected
to the cyclone pipe, the third end and the fourth end being
located at two ends along an extending direction of the
air duct pipe. Along the second straight line, the fourth
end and the third end of the air duct pipe constitute a
height difference.

[0013] Further, the housing has a length extending
along the first straight line. The second straightline along
which the cyclone pipe extends in the accommodating
chamber is perpendicular to the length of the housing.
[0014] Further, the cyclone pipe further includes anin-
termediate section arranged between the first end and
the second end along the second straight line. The inter-
mediate section has an inner wall which has a circular
cross section in a plane perpendicular to the second
straight line. A ratio of a diameter of the circular shape
formed by the cross section of the inner wall of the inter-
mediate section in the plane perpendicular to the second
straight line to a length of cyclone pipe along the second
straight line is greater than or equal to 0.4 and less than
or equal to 0.7.

[0015] Further, the diameter of the inner wall of the
intermediate section is greater than or equal to 30mm
and less than or equal to 60mm.

[0016] Further, the air inlet pipe is a cylinder-shaped
pipe. The diameter of the inner wall of the intermediate
section is greater than a diameter of an inner wall of the
air inlet pipe.

[0017] Further, a number of the cyclone pipe is 1.
[0018] Further, the first straight line along which the
airflow enters the air inlet pipe and the second straight
line along which the cyclone pipe extends are further per-
pendicular to each other.

[0019] Further, the airinlet pipe is located between the
first end and the second end along a direction parallel to
the second straight line.

[0020] Further, the housing further includes: a first
housing portion, defining an air outlet communicated with
the ventilation pipe or through which the ventilation pipe
extends outofthe housing; and a second housing portion,
disposed to be detachably connected to the first housing
portion; wherein the accommodating chamber is formed
by the second housing portion and the first housing por-
tion on condition that the second housing portion is joined
with the first housing portion. The accommodating cham-
ber is opened to form a dust pouring opening for pouring
out the dust in the accommodating chamber on condition
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that the second housing portion and the first housing por-
tion are detached from each other.

[0021] Further, the air inlet pipe, the cyclone pipe, the
air duct pipe and the ventilation pipe are fixedly connect-
ed to the second housing portion, so that the air inlet
pipe, the cyclone pipe, the air duct pipe and the ventilation
pipe are separated from the accommodating chamber
on condition that the second housing portion is detached
from the first housing portion.

[0022] Further, the dust pouring opening is opened to-
ward a direction in which the second housing portion is
detached from the first housing portion.

[0023] Further,the firsthousing portionis provided with
a guiding rail for guiding the second housing portion to
be joined to the first housing portion along the first straight
line. The second housing portion is provided with a
matching portion for cooperating with the guiding rail.
[0024] Further, the housing has a length extending
along the first straight line. The housing comprises a front
wall and a rear wall at two ends in the length of the hous-
ing. The rear wall is formed by the first housing portion,
and the front wall is formed by the second housing por-
tion.

[0025] Further,an outer side of the first housing portion
is further provided with an elastic tab having a hook por-
tion. The second housing portion is provided with a slot
into which the hook portion is partially embedded. The
elastic tab is configured to generate an elastic force that
is operative to move the hook portion toward the slot to
be embedded into the slot.

[0026] Further, the air inlet pipe is configured to com-
municate an inside and an outside of the housing. The
air inlet pipe is fixedly connected to the second housing
portion and penetrates through the second housing por-
tion in the first straight line.

[0027] Further, the second straight line along which
the cyclone pipe extends and the first straight line are
perpendicular to each other. The housing has a length
extending along the first straightline and a width direction
extending along the second straight line. A size of the
housing in the length is greater than a size of the housing
in the width direction.

[0028] Further, a projection of the air inlet pipe onto a
plane perpendicular to the first straight line is located
within a projection of the dust pouring opening onto the
plane perpendicular to the first straight line.

[0029] There isfurther provided a power tool, including
a tool housing, a motor arranged inside the tool housing,
and the dust collecting device described above.

[0030] Further, the housing includes a dust heaping
plane for heaping the dust. On condition that the dust
collection device is mounted onto the tool housing and
the power tool is arranged on a working plane parallel to
a horizontal plane, dust heaping plane obliquely inter-
sects the horizontal plane.

[0031] The present disclosure offers advantages of a
high dust collection efficiency with the dust collection de-
vice, and more efficient dust separation.
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BRIEF DESCRIPTION OF DRAWINGS
[0032]

FIG. 1 is a plan view of a power tool according to a
first embodiment.

FIG. 2 is a perspective view of the power tool of FIG.
1.

FIG. 3 is a perspective view of the power tool of FIG.
1 when a tool main body is separated from a dust
collection device.

FIG. 4 is a perspective view of the dust collection
device of FIG. 1.

FIG. 5 is a top view of the dust collection device of
FIG. 4.

FIG. 6 is a perspective view of the dust collection
device of FIG. 4 when a first housing portion is sep-
arated from a second housing portion.

FIG. 7 is a perspective view of the dust collection
device of FIG. 4 when a part of a first housing portion
is cross sectioned.

FIG. 8 is a plan view of the dust collection device of
FIG. 4 when afirsthousing portion is cross sectioned.

FIG. 9 is a perspective view of the dust collection
device of FIG. 4 when a housing is cross sectioned.

FIG. 10 is a plan view of a power tool according to
a second embodiment.

FIG. 11 is a schematic diagram of the dust collection
device of FIG. 10 when a left wall is partially cross
sectioned.

FIG. 12is a schematic diagram of the dust collection
device of FIG. 10 when a right wall is partially cross
sectioned.

DETAILED DESCRIPTION

[0033] Apowertool 1accordingtothe firstembodiment
as illustrated in FIG. 1 to FIG. 3 includes a tool main body
100 and a dust collection device 200. The tool main body
100 may be a grinding-type tool which may generate a
large amount of dust, thus the dust collection device 200
for collecting the dust is necessary to be arranged on this
kind of tools. The tool main body 100 may include a tool
housing 11, a motor 12, and a fan 13. The tool housing
11 may be provided with an outlet 111 through which the
dust is discharged out of the tool main body 100. The
dust collection device 200 is connected to the outlet 111.
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The motor 12 and the fan 13 are arranged inside the tool
housing 11. When the motor 12 operates, the fan 13 can
generate an airflow and the dust can be discharged to
the dust collection device 200 along with the airflow; or
the dust collection device 200 may be connected to an
external vacuum cleaner, and the dust is extracted into
the dust collection device 200 through the vacuum clean-
er; or the dust collection device may be self-contained
with a dust extraction fan, and the dust is extracted into
the dust collection device 200 through the dust extraction
fan.

[0034] As illustrated in FIG. 3, the tool main body 100
and the dust collection device 200 are detachably con-
nected, so that the user can selectively determine wheth-
er the dust collection device 200 needs to be mounted
to the tool main body 100 to perform the dust extraction
treatment.

[0035] As illustrated in FIG. 3 to FIG. 9, the dust col-
lection device 200 includes a housing 20 provided with
an accommodating chamber 201 for collecting dust. The
housing 20 includes a first housing portion 21 and a sec-
ond housing portion 22. The first housing portion 21 and
the second housing portion 22 are detachably connected.
When the second housing portion 22 is joined to the first
housing portion 21, the accommodating chamber 201 is
formed between the first housing portion 21 and the sec-
ond housing portion 22. When the second housing por-
tion 22 is detached from the first housing portion 21, the
accommodating chamber 201 is opened to form a dust
pouring opening 212 through which the dust is poured
out of the accommodating chamber 201. In this way,
when cleaning the dust in the accommodating chamber
201, the user only needs to detach the second housing
portion 21 from the first housing portion 21; namely, the
dust can be poured out through the opened dust pouring
opening 212, so that the dust in the accommodating
chamber 201 can be cleaned more thoroughly. The dust
pouring opening 212 may be defined to be relatively
large, which is favorable for pouring out the dust. In ad-
dition, by defining a dust pouring opening 212 be means
the detachable connection between the first housing por-
tion 21 and the second housing portion 22, the housing
20 of the dust collection device does not need to be sep-
arately provided with an opening for pouring the dust and
a door for closing the opening, so that the dust collection
device 200 is simple in structure and can be easy to man-
ufacture. It should be noted that the detachable connec-
tionin the present disclosure means that the first housing
portion 21 and the second housing portion 22 can be
quickly detached and mounted by the user without need-
ing an auxiliary tool.

[0036] The first housing portion 21 has a length ex-
tending along a first straight line 101, a width extending
along a second straight line 102, and a height extending
along a third straight line 103. It should be understood
that a dimension of the first housing portion 21 in the
length should be larger than a dimension of the first hous-
ing portion 21 in the width, and also larger than a dimen-
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sion of the first housing portion 21 in the height.

[0037] To facilitate description of the technical solution
according to the present disclosure, terms "front", "rear”,
"left", "right", "up", and "down" are also defined as illus-
trated in FIG. 2.

[0038] The first housing portion 21 in the length ex-
tending along the first straight line 101 includes a rear
wall 211 facing away from the tool main body 100. A front
end of the first housing portion 21 opposite to the rear
wall 211 is opened forwards to form the dust pouring
opening 212, thereby coupling the second housing por-
tion 22. Thefirst housing portion 21 in the width extending
along the second straight line 102 includes a left wall 213
and a right wall 214. The first housing portion 21 in the
height extending along the third straightline 103 includes
an upper wall 215 and a lower wall 216. The opened
accommodating chamber 201 with the dust pouring
opening 212 is formed between the rear wall 211, the left
wall 213, the right wall 214, the upper wall 215, and the
lower wall 216. The second housing portion 22 includes
afrontwall 225 at least partially covering the dust pouring
opening 212. The dust pouring opening 212 is opened
towards the direction in which the second housing portion
22 is detached from the first housing portion 21.

[0039] The second housing portion 22 may be inserted
into the first housing portion 21 or be pulled out of the
first housing portion 21 through the dust pouring opening
212 of the first housing portion 21 opened forward along
the first straight line 101, namely, the second housing
portion 22 and the first housing portion 21 are detachably
connected along the first straight line 101. In this way,
when the dust in the accommodating chamber 201 needs
to be poured out, the user may pull out the second hous-
ing portion 22 from the first housing portion 21 along the
first straight line 101, and then pour out the dust through
the dust pouring opening 212 of the first housing portion
21 opened forward. An area of a projection of the dust
pouring opening 212 onto a plane perpendicular to the
first straightline 101 is greaterthan an area of a projection
of the outlet onto the plane perpendicular to the first
straight line 101, so that the dust pouring opening 212 is
relatively large, which is favorable for pouring out the
dust.

[0040] In one embodiment, the dust collection device
200 further includes an air inlet pipe 221, a cyclone pipe
222, an air duct pipe 223, and a ventilation pipe 224. The
airinlet pipe 221 is configured to guide the airflow to enter
the dust collection device 200 along the first straight line
101. The cyclone pipe 222 is configured to generate a
cyclone to separate the dust from the airflow. The air duct
pipe 223 is configured to connect the air inlet pipe 221
to the cyclone pipe 222. The ventilation pipe 224 is con-
figured to communicate an inside and an outside of the
cyclone pipe 222 to guide the airflow after being subject-
ed to dust separation by the cyclone pipe 222 out of the
cyclone pipe 222. When the second housing portion 22
and the first housing portion 21 are coupled to form the
accommodating chamber 201, the cyclone pipe 222 and
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the air duct pipe 223 are arranged inside the accommo-
dating chamber 201, the air inlet pipe 221 is at least par-
tially arranged inside the accommodating chamber 201,
and the ventilation pipe 224 is also at least partially ar-
ranged inside the accommodating chamber 201. The air
inlet pipe 221, the cyclone pipe 222, the air duct pipe
223, and the ventilation pipe 224 are further fixedly con-
nected to the second housing portion 22 to form an non-
detachable integrate. In this way, when the second hous-
ing portion 22 is detached from the first housing portion
21 by the user to pour out the dust, the air inlet pipe 221,
the cyclone pipe 222, the air duct pipe 223 and the ven-
tilation pipe 224 along with the second housing portion
22 are separated from the first housing portion 21, there-
by the air inlet pipe 221, the cyclone pipe 222, the air
duct pipe 223, and the ventilation pipe 224 are separated
from the accommodating chamber 201, so that no other
component stopping the dust in the space surrounded
and formed by the first housing portion 21 is provided,
and the dust can be more freely poured out through the
dust pouring opening 212.

[0041] In one embodiment, the air inlet pipe 221 is fur-
ther configured to connect the dust collection device 200
to the outlet 111 of the tool main body 100. The air inlet
pipe 221 substantially extends along the first straight line
101 and penetrates through the second housing portion
22 in the first straight line 101, so that an inside and an
outside of the housing 20 are communicated by the air
inlet pipe 221. Namely, the first straight line 101 along
which the air inlet pipe 221 extends coincides with the
length of the housing 20. A projection of the air inlet pipe
221 onto the plane perpendicular to the first straight line
101 is located within a projection of the dust pouring
opening 212 onto the plane perpendicular to the first
straight line 101.

[0042] In the present embodiment, the dust collection
device 200 only includes one cyclone pipe 222. The cy-
clone pipe 222 substantially extends along the second
straight line 102. The second straight line 102 along
which the cyclone pipe 222 extends intersects the first
straight line 101 direction along which the airflow enters
the air inlet pipe 221 to form an angle, and the angle is
greater than or equal to 25° and less than or equal to 90°
(the term "intersect" includes the case in which the sec-
ond straight line 102 intersects the first straight line 101
in a same plane, and further includes the case in which
the second straight line 102 intersects other straight lines
parallel to thefirststraightline 101). In this way, the airflow
entering from the air inlet pipe 221 can enter the cyclone
pipe 222 without changing the flow direction by a large
angle, so that the loss of the airflow is reduced and the
effect of dust extraction is improved.

[0043] Inthe presentembodiment, the second straight
line 102 along which the cyclone pipe 222 extends is
perpendicular to the first straight line 101 along which
the airflow enters the air inlet pipe 221. In one embodi-
ment, the second straight line 102 direction which the
cyclone pipe 222 extends coincides with the width of the
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housing 20. It should be understood that, in other em-
bodiments, a direction along which the cyclone pipe 222
extends may be different from the width of the housing
20. The cyclone pipe 222 is provided with a firstend 222a
for air intake and a second end 222b for dust discharge
in the second straight line 102. In another embodiment,
the first end 222a is more adjacent to the left wall 213,
and the second end 222b is more adjacent to the right
wall 214. The air duct pipe 223 is configured to form an
air duct 223a for communicating the air inlet pipe 221
with the cyclone pipe 222. The ventilation pipe 224 is
arranged at the first end 222a of the cyclone pipe 222
and communicated with the cyclone pipe 222. In order
to enable the airflow to flow out of the dust collection
device 200, the first housing portion 21 is further formed
with an air outlet 213a. The air outlet 213a is correspond-
ing to a position of the ventilation pipe 224 and is com-
municated with the ventilation pipe 224. It should be un-
derstood that, in other embodiments, the ventilation pipe
224 may also directly protrude out of the housing 20. The
ventilation pipe 224 and the first end 222a are more ad-
jacent to the left wall 213 in the second straight line 102,
and the air outlet 213a also needs to be more adjacent
to the first end 222a. Therefore, the air outlet 213a is
arranged on the left wall 213 more adjacent to the first
end 222a, and penetrates through the left wall 213 in the
second straight line 102. The front wall 225 is configured
to close the dust pouring opening 212 of the first housing
portion 21 opened forward on condition that the second
housing portion 22 is coupled to the first housing portion
21. The air inlet pipe 221 is arranged on the front wall
225. Correspondingly, the rear wall 211 is farther from
the air inlet pipe 221 than the front wall 225, so that the
dust collection device 200 is reasonable in structure, con-
venient in disassembly and assembly, suitable in size
and good in dust collecting effect.

[0044] When the power tool 1 performs the grinding
operation, the airflow with the dust firstly enters the dust
collection device 200 through the air inlet pipe 221, and
then enters the cyclone pipe 222 through the air duct pipe
223. At this moment, the dust is guided to the accommo-
dating chamber 201 through the second end 222b under
the action of the cyclone pipe 222, so that the airflow
without the dust flows out from the ventilation pipe 224
and the air outlet 213a in sequence at the same time.
[0045] The cyclone pipe 222 further includes an inter-
mediate section 222c arranged between the first end
222a and the second end 222c. The intermediate section
222cis ahollow cylinder shape. The intermediate section
222c is provided with an inner wall 222d of which a cross
section in a plane perpendicular to the second straight
line 102 is a circular shape. A ratio of a diameter of the
circular inner wall 222d of the intermediate section 222¢
to a length L of the cyclone pipe 222 along the second
straight line 102 is greater than or equal to 0.4, and less
than or equal to 0.7. In this way, when the length of the
cyclone pipe 222 is constant, an area of the cross section
of the inner wall 222d of the cyclone pipe 222 will not be
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too small to resultin thatthe inner wall 222d of the cyclone
pipe 222 generates a relatively large resistance to the
airflow, thereby avoiding the problem that the efficiency
of the dust extraction is reduced due to the decrease of
flow rate of the airflow. In addition, when the length of
the cyclone pipe 222 is constant, the area of the cross
section of the inner wall 222d of the cyclone pipe 222 will
not be too large to result in that the centrifugal force of
the dust is insufficient, thereby avoiding the problem that
the dust separation is not thorough due to the low cen-
trifugal force. In another embodiment, the diameter of the
circular inner wall 222d of the intermediate section 222¢
of the cyclone pipe 222 is greater than or equal to 30mm,
and less than or equal to 60mm.

[0046] In another embodiment, along a direction par-
allel to the second straight line 102, the air inlet pipe 221
is located between the first end 222a and the second end
222b. In another embodiment, in the second straight line
102, the air inlet pipe 221 is substantially arranged at a
center of front wall 225; namely, in the second straight
line 102, the air inlet pipe 221 is substantially arranged
at a center of the first housing portion 21; and in the third
straight line 103, the air inlet pipe 221 is substantially
arranged at the center of the front wall 225. It should be
noted that it is known that, in general, the dust collection
device 200 is not necessarily a completely symmetrical
structure. Therefore, the center refers to a portion which
is substantially located at the center, and is not limited
to a center in a strict sense. The air inlet pipe 221 is a
cylindrical pipe having a central axis in the first straight
line 101. The diameter of the circular inner wall 222d of
the intermediate section 222c is larger than a diameter
of an inner wall of the air inlet pipe 221.

[0047] The air duct pipe 223 includes a third end 223b
for connecting the air inlet pipe 221 and a fourth end 223c
for connecting the cyclone pipe 222, where the third end
223b and the fourth end 223c are located at two ends of
the air duct pipe 223 in a direction along which the air
duct pipe 223 extends. The air duct pipe 223 further in-
cludes an oblique portion 223d which at least partially
extends along a fourth straight line 104 obliquely inter-
secting the second straight line 102. The fourth straight
line 104 along which the oblique portion 223b extends
obliquely intersects the first straight line 101. In this way,
in the second straight line 102, a height difference H is
present between the fourth end 223c¢ and the third end
223b, such that the first end 222a of the cyclone pipe 222
is arranged to be as adjacent as possible to the left wall
213, thus the size of the dust collection device 200 in the
width may be reduced as much as possible on condition
that a size of the cyclone pipe 222 is constant, which
facilitates the miniaturization of the dust collection device
200. It should be noted that the height difference refers
to the height difference between the fourth end 223c and
the third end 223b along the second straight line 102,
and is not limited to the difference in the height direction.
[0048] As illustrated in FIG. 9, the dust collection de-
vice 200 further includes an air guiding portion 217. The
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air guiding portion 217 is an air guiding surface extending
perpendicular to the first straight line 101. The air guiding
surface is connected to the air duct pipe 223 and the
cyclone pipe 222. The air guiding surface may at least
partially be arranged at the inner wall 222d of the cyclone
pipe 222. In this way, the air guiding portion 217 is oper-
ative to guide the airflow from the air duct 223a to enter
the cyclone pipe 222 substantially along the direction per-
pendicular to the second straight line 102, so that the
obstruction of the airflow by the cyclone pipe 222 is re-
duced, thus the loss of the airflow is reduced and the
effect of dust separation is improved.

[0049] As illustrated in FIG. 5 and FIG. 6, an elastic
tab 218 is formed at an outer side of the first housing
portion 21, and provided with a hook portion 218a. The
second housing portion 22 is provided with a coupling
portion 226 for cooperating with the elastic tab 218. The
coupling portion 226 is provided with a slot 226a for em-
bedding at least part of the hook portion 218a. In this
way, when the second housing portion 22 is coupled to
the first housing portion 21, the elastic tab 218 may gen-
erate an elastic force that is operative to move the hook
portion 218a toward the slot 226a and to be embedded
into the slot 226a. The elastic force generated by the
elastic tab 218 may be generated by the structure of the
elastic tab 218, and may be generated by the manner
that a spring 219 for biasing the elastic tab 218 is ar-
ranged on the first housing portion 21.

[0050] When the dustcollection device 200 is mounted
to the tool main body 100, the dust collection device 200
includes a dust heaping plane 216a for heaping the dust.
In one embodiment, the dust heaping plane 216a may
be formed by the lower wall 216 of the firsthousing portion
21. As illustrated in FIG. 1 and FIG. 8, when the dust
collection device 200 is mounted to the tool main body
100 and the power tool 1 is arranged on an working plane
parallelto a horizontal plane, the dustheaping plane 216a
obliquely intersects the horizontal plane, so that the dust
out of the cyclone pipe 222 is heaped as downward and
forward as possible, thus the utilization rate of the ac-
commodating chamber 201 is improved.

[0051] In the present embodiment, the tool main body
100 may specifically be a sander. It is known that the
sander will generate a relatively large amount of dust
during sanding and polishing process, thus it is neces-
sary to connect the dust collection device 200 of the
present embodiment to the sander. It should be under-
stood that the tool main body 100 may be other tools
requiring dust removal.

[0052] The power tool 3 of a second embodiment as
illustrated in FIG. 10 has the same tool main body 300
as the power tool 1 of the first embodiment. The dust
collection device 400 of the present embodiment further
includes a guiding structure for guiding the second hous-
ing portion 42 to be joined to the first housing portion 41
along the first straight line 301.

[0053] Inoneembodiment, asillustratedin FIG. 11 and
FIG. 12, the left wall 413 of the first housing portion 41
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is further provided with a first guiding rail 413b for guiding
the second housing portion 42 to be joined to the first
housing portion 41 along the first straight line 301. The
right wall 414 is provided with a second guiding rail 414a.
The second housing portion 42 or the cyclone pipe 222
fixedly connected to the second housing portion 42 is
correspondingly provided with a first matching portion
426 cooperating with the first guiding rail 413b and the
second matching portion 427 cooperating with the sec-
ond guiding rail 414a. In another embodiment, the first
guiding rail 413b is provided with a first guiding groove
413c, and the second guiding rail 414a is provided with
a second guiding groove 414b, so that a part of the first
matching portion 426 may be embedded into the first
guiding groove 413c, and a part of the second matching
portion 427 may be embedded into the second guiding
groove 414b, thus the second housing portion 42 is guid-
ed to be joined to the first housing portion 41 along the
first straight line 301.

[0054] In another embodiment, one end of the first
guiding groove 413c facing toward the air inlet pipe 421
is a flared shape 413d, and one end of the second guiding
groove 414b facing toward the air inlet pipe 421 is a flared
shape 414c, sothatatrouble of requiring atight alignment
when the second housing portion 42 is inserted into the
firsthousing portion 41 is avoided, thus the second hous-
ing portion 42 can be quickly inserted into the first housing
portion 41 by the user.

[0055] The foregoing has illustrated and described the
basic principles, main features, and advantages of the
presentdisclosure. Itis to be understood by those having
skill in the art that the foregoing embodiments are not
intended to limit the present disclosure in any form. All
technical solutions obtained by means of equivalent sub-
stitution or equivalent transformation shall all fall in the
scope of protection of the present disclosure.

Claims
1. A dust collection device, comprising:

ahousing, definingan accommodating chamber
for collecting a dust;

an air inlet pipe, configured to guide an airflow
to enter the dust collection device along a first
straight line;

a cyclone pipe, extending along a second
straight line, and comprising a first end for air
intake and a second end for dust discharge
along the second straight line;

an air duct pipe, defining an air duct communi-
cating the airinlet pipe with the cyclone pipe; and
a ventilation pipe, arranged at the firstend of the
cyclone pipe and communicated with the cy-
clone pipe, the ventilation pipe being configured
to guide the airflow after being subjected to dust
separation performed by the cyclone pipe out of
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the housing;

wherein the housing defines an air outlet com-
municated with the ventilation pipe or through
which the ventilation pipe extends out of the
housing; the second straight line along which
the cyclone pipe extends intersect the first
straight line to form an angle greater than or
equal to 25° and less than or equal to 90°.

The dust collection device according to claim 1,
wherein the second straight line along which the cy-
clone pipe extends and the first straight line are per-
pendicular to each other.

The dust collection device according to claim 1, fur-
ther comprising:

an air guiding portion, configured to guide the airflow
from the air duct to enter the cyclone pipe substan-
tially along a direction perpendicular to the second
straight line.

The dust collection device according to claim 1,
wherein the housing comprises:

afirsthousing portion, defining the air outlet; and
a second housing portion, detachably connect-
ed to the first housing portion;

wherein the accommodating chamber is formed
when the second housing portion is joined with
the first housing portion.

The dust collection device according to claim 4,
wherein the air inlet pipe, the cyclone pipe, the air
duct pipe, and the ventilation pipe are fixedly con-
nected to the second housing portion.

The dust collection device according to claim 1,
wherein the air duct pipe at least partially extends
along a direction obliquely intersecting the second
straight line.

The dust collection device according to claim 6,
wherein the air duct pipe comprises a third end con-
nected totheairinlet pipe and a fourth end connected
to the cyclone pipe, the third end and the fourth end
being located at two ends along an extending direc-
tion of the air duct pipe; and

wherein along the second straightline, the fourthend
and the third end of the air duct pipe constitute a
height difference.

The dust collection device according to claim 1,
wherein the housing defines a length direction ex-
tending along the first straight line; the second
straight line along which the cyclone pipe extends in
the accommodating chamber is perpendicular to the
length direction of the housing.
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The dust collection device according to claim 1,
wherein the cyclone pipe further comprises an inter-
mediate section arranged between the first end and
the second end along the second straight line, the
intermediate section has an inner wall which has a
circular cross section in a plane perpendicular to the
second straight line; a ratio of a diameter of the cir-
cular shape formed by the cross section of the inner
wall of the intermediate section in the plane perpen-
dicular to the second straight line to a length of cy-
clone pipe along the second straight line is greater
than or equal to 0.4 and less than or equal to 0.7.

The dust collection device according to claim 9,
wherein the diameter of the inner wall of the inter-
mediate section is greater than or equal to 30mm
and less than or equal to 60mm.

The dust collection device according to claim 9,
wherein the air inlet pipe is a cylinder-shaped pipe;
the diameter of the inner wall of the intermediate sec-
tion is greater than a diameter of an inner wall of the
air inlet pipe.

The dust collection device according to claim 9,
wherein a number of the cyclone pipe is 1.

The dust collection device according to claim 9,
wherein the first straight line along which the airflow
enters the air inlet pipe and the second straight line
along which the cyclone pipe extends are further per-
pendicular to each other.

The dust collection device according to claim 9,
wherein the air inlet pipe is located between the first
end and the second end along a direction parallel to
the second straight line.

The dust collection device according to claim 1,
wherein the housing further comprises:

afirst housing portion, defining an air outlet com-
municated with the ventilation pipe or through
which the ventilation pipe extends out of the
housing; and

a second housing portion, detachably connect-
ed to the first housing portion;

wherein the accommodating chamber is formed
by the second housing portion and the first hous-
ing portion when the second housing portion is
joined with the first housing portion; the accom-
modating chamber is opened to form a dust
pouring opening for pouring out the dust in the
accommodating chamber in response to de-
taching the second housing portion and the first
housing portion from each other.

The dust collection device according to claim 15,
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18.
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20.

21.

22.

23.

wherein the air inlet pipe, the cyclone pipe, the air
duct pipe, and the ventilation pipe are fixedly con-
nected to the second housing portion, so that the air
inlet pipe, the cyclone pipe, the air duct pipe, and the
ventilation pipe are separated from the accommo-
dating chamber in response to the second housing
portion being detached from the first housing portion.

The dust collection device according to claim 15,
wherein the dust pouring opening is opened toward
a direction in which the second housing portion is
detached from the first housing portion.

The dust collection device according to claim 15,
wherein the first housing portion is provided with a
guiding rail for guiding the second housing portion
to be joined to the first housing portion along the first
straight line;

the second housing portion is provided with a match-
ing portion for cooperating with the guiding rail.

The dust collection device according to claim 15,
wherein the housing has a length extending along
the first straight line, the housing comprises a front
wall and a rear wall at two ends in the length of the
housing;

wherein the rear wall is formed by the first housing
portion, and the front wall is formed by the second
housing portion.

The dust collection device according to claim 15,
wherein an outer side of the first housing portion is
further provided with an elastic tab having a hook
portion, the second housing portion is provided with
a slot into which the hook portion is partially embed-
ded;

the elastic tab is configured to generate an elastic
force that is operative to move the hook portion to-
ward the slot to be embedded into the slot.

The dust collection device according to claim 15,
wherein the air inlet pipe is configured to communi-
cate an inside and an outside of the housing, the air
inlet pipe is fixedly connected to the second housing
portion and penetrates through the second housing
portion in the first straight line.

The dust collection device according to claim 15,
wherein the second straight line along which the cy-
clone pipe extends and the first straight line are per-
pendicular to each other;

the housing has a length extending along the first
straight line and a width extending along the second
straight line; a size of the housing in the length is
greater than a size of the housing in the width.

The dust collection device according to claim 15,
wherein a projection of the air inlet pipe onto a plane
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perpendicular to the first straight line is located within
a projection of the dust pouring opening onto the
plane.

A power tool, comprising a tool housing, a motor ar-
ranged inside the tool housing, and the dust collect-
ing device according to any one of claims 1 to 23.

The power tool according to claim 24, wherein the
housing comprises a dust heaping plane for heaping
the dust; wherein on condition that the dust collection
device is mounted onto the tool housing and the pow-
er tool is arranged on a working plane parallel to a
horizontal plane, the dust heaping plane obliquely
intersects the horizontal plane .
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